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(54) IMAGE PICKUP UNIT 

(57)Abstract: 

PURPOSE: To obtain a picture with a wide dynamic range independently of the 
presence of saturation of each picture element. 

CONSTITUTION: A time count means 14a measures a time till a signal quantity 
stored to each picture element 1 1 of a solid-state image pickup element 1 
reaches a prescribed signal quantity. When the signal quantity stored in each 
picture element 11 of the solid-state image pickup element 1 reaches a 
prescribed signal quantitythe total stored quantity for each picture element within 
the prescribed time is calculated based on time information generated by the 
time count means 14a. Thusthe saturation of the stored charge is prevented and 
the dynamic range is extended. 



CLAIMS 



[Claim(s)] 

[Claim 1]An imaging device comprising: 



Signal quantity accumulated for every stroke matter of a solid state image pickup 
device. 

A discriminating means which measures predetermined signal quantity set up 
beforehand and distinguishes size of these two kinds of signal quantity, 
a time check which measures time until signal quantity accumulated for every 
above-mentioned stroke matter reaches predetermined signal quantity -- a 
means. 

as opposed to a pixel which the above-mentioned discriminating means 
distinguished from signal quantity predetermined in signal quantity accumulated 
[ above-mentioned ] as it is size - the above - a time check - a calculating 
means which calculates a storing signal of this pixel based on time information 
acquired from a means. 

[Claim 2]An operation performed by the above-mentioned calculating means is 
the following formula V e =Vi'+alpha (WtiVi'-Vi'). 

be alike - carrying out - having - the above - a formula - inside - setting - V - 
e ... a stroke - matter - signal quantity - V - 1 - ' .. predetermined - signal 
quantity - 1 - s ... storage time - 1 - 1 ... V - 1 - ' - reaching -- until ~ time - 
alpha ... a coefficient (0<=alpha<=1) 

The imaging device according to claim 1 which comes out and is characterized 
by a certain thing. 

[Claim 3]the above - a claim -- two ~ a statement - a formula -- it can set - 
predetermined - signal quantity - V - 1 - ' - beforehand ~ setting up - having - 
**** - a threshold - it is the same - a size - it is - things ~ the feature - 
carrying out -- being according to claim 1 - an imaging device . 
[Claim 4]An imaging device comprising: 

A discriminating means which judges whether signal quantity which measured 
signal quantity accumulated for every stroke matter of a solid state image pickup 
device and predetermined signal quantityand was accumulated for every above- 
mentioned stroke matter reached signal quantity decided beforehand. 



A resetting means which resets the above-mentioned storing signal for every 
stroke matter according to a discriminated result of the above-mentioned 
discriminating means. 

[Claim 5]The imaging device according to claim 4 calculating a gross 
accumulation signal for every stroke matter from the number of times reset for 
every stroke matter in predetermined timeand signal quantity accumulated after 
the above-mentioned specified time elapse. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention is used for what expands the 
dynamic range of the imaging device using a solid state image pickup device 
about an imaging deviceand is preferred. 
[0002] 

[Description of the Prior Art]Conventionallyit applies for many inventions about 
expansion of the dynamic range in the imaging device using a solid state image 
pickup device. As an example of a Prior artfor example in JP63-98286A. By 
adding the signal which divided 1 field period in television signal mode into 
pluralityand was accumulated in each divided periodthe saturation of stored 
charge is prevented and the method of expanding a dynamic range is indicated. 
[0003]ln JP61-158279A. As charge storage time is set as the time when merits 
and demerits differthe signal is removed when overflow is produced in long 
storage timeand the signal of short storage time is outputtedthe method of 
improving overflow and blooming is indicated. 
[0004] 

[Problem(s) to be Solved by the InventionJHoweverin the invention proposed in 



former JP63-98286Aby reading a signal two or more timesS/N deteriorated 
because mixing of a noise arisesand there was a problem which the fall of a 
dynamic range produces by that. In latter JP61-158279Athere was a problem to 
which an accumulation gating signal becomes complicated. In the pixel which 
carried out overflowit had a fault for storage time to become short unlike other 
pixelsand become less than the charge quantity of the pixel which has not carried 
out overflow. In view of an above-mentioned problemthis invention is not 
concerned with the existence of the saturation of each pixelbut an object of this 
invention is to acquire the picture of a large dynamic range. 
[0005] 

[Means for Solving the Problem]An imaging device of this invention is provided 
with the following. 

Signal quantity accumulated for every stroke matter of a solid state image pickup 
device. 

A discriminating means which measures predetermined signal quantity set up 
beforehand and distinguishes size of these two kinds of signal quantity, 
a time check which measures time until signal quantity accumulated for every 
above-mentioned stroke matter reaches predetermined signal quantity - a 
means. 

as opposed to a pixel which the above-mentioned discriminating means 
distinguished from signal quantity predetermined in signal quantity accumulated 
[ above-mentioned ] as it is size -- the above - a time check - a calculating 
means which calculates a storing signal of a pixel applicable based on time 
information acquired from a means. 

[0006]A place by which it is characterized [ of this invention / other ] is provided 
with the following. 

A discriminating means which judges whether signal quantity accumulated for 
every above-mentioned stroke matter by measuring signal quantity accumulated 
for every stroke matter of a solid state image pickup device and predetermined 



signal quantity reached signal quantity decided beforehand. 
A resetting means which resets a storing signal for every above-mentioned 
stroke matter according to a discriminated result of the above-mentioned 
discriminating means. 

[0007] 

[Function]this invention - a time checksince time until the signal quantity which 
formed the means and was accumulated for every stroke matter of a solid state 
image pickup device reaches predetermined signal quantity is measuredthe case 
where the signal quantity accumulated for every stroke matter of a solid state 
image pickup device reaches predetermined signal quantity - the above - a time 
check - it becomes possible to compute the amount of gross accumulation for 
every stroke matter within predetermined time based on the measurement value 
of a means. 

[0008]While judging whether the signal quantity which measured the signal 
quantity accumulated for every stroke matter of the above-mentioned solid state 
image pickup device and predetermined signal quantityand was accumulated for 
every above-mentioned stroke matter reached the signal quantity decided 
beforehandSince the above-mentioned stored charge was reset for every stroke 
matter according to the decision resultit becomes possible to calculate the gross 
accumulation signal for every picture from the reset number of times within 
predetermined timeand the signal quantity accumulated after predetermined time. 
[0009] 

[ExampleJNextthe example of the imaging device of this invention is described 
according to an accompanying drawing. It is a characteristic figure in which 
drawing 1 and drawing 2 show the 1st example of the imaging device of this 
invention drawing 1 shows the outline lineblock diagram of an imaging deviceand 
drawing 2 shows the relation between storage time and signal quantity. In 
drawing 1 when the signal quantity accumulated in the photo cell 1 1 exceeds 
predetermined signal quantitythe photo cell which accumulates the electric 



charge in the stroke matter of the image sensor 1 Hand 13The discriminating 
means which sends out the signal which shows itand 14 are microcomputersand 
this microcomputer 14 has the timer 14a which measures time after accumulation 
is started until a signal is drawn from the discriminating means 13 for every 
stroke matter. 

[0010]Nextwith reference to drawing 2 in the case of twosigns that the signal 
charge is accumulated in the photo cell 11 are dividedand are explained. 
Firstwhen the 1st case is explainedthis is a case where the amount of storing 
signals exceeds predetermined signal quantity (Vi) in predetermined storage 
time (t s ). 

[001 1]ln this casesignal quantity increases along with 1st straight-line h. And 
when the amount of storing signals becomes predetermined signal quantity Vithe 
microcomputer 14 measures time ti until it reaches predetermined signal quantity 
Vi with the signal from the discriminating means 13. In order that signal quantity 
Vi used as a threshold may usually improve S/N as much as possiblethe value 
near saturation-signal-quantity V sa t of the photo cell 1 1 is taken. For this 
reasonafter the amount of storing signals exceeds predetermined signal quantity 
Visaturation-signal-quantity V sa t is reached in short time. 
[0012]Thenaccumulation of a signal will be endedif time passes and 
predetermined storage time (ts) is reached. This predetermined storage time ts is 
1 field period (1/60s) in a camera integral-type recorder etc. 
In an electronic "still" camerait is 1/s [ 500 ] shutter speedfor example. 

[0013]ln this casegenerally the microcomputer 14 computes amount of storing 
signals Vi of the photo cell 1 1 from the following (formula 1). 
Vi=VixWti .... (formula 1) 

[0014]lt is as follows when amount of storing signals Vi does not exceed 
predetermined signal quantity Vi in predetermined storage time ts. That isthe 
signal accumulated in the photo cell 11 along with straight-line h reaches after 
predetermined storage time U at signal quantity V2. Thereforeamount of storing 



signals Vi of the photo cell 1 1 in this case is computed by the following formula 2. 

Vi=V 2 ... (formula 2) 

(HoweverVi>=V2) 

[0015]Generallywhen a high luminance section is in a photographic subjectthe 
amendment which controls inclination of the photoelectric transfer characteristic 
in the high luminance area of the output of an image sensori.e.what is called 
knee amendmentis considered. Nextthe view in the case of carrying out the knee 
amendment to this invention is explained with reference to drawing 3 . 
[0016]As explained abovesignal quantity Vi from the image sensor which is a 
horizontal axis of drawing 3 changes linearly according to an optical inputand is 
calculated by the formula 1 or the formula 2 mentioned above, here -- signal 
quantity W predetermined in signal quantity - inclination is changed by the high 
luminance section which becomes the aboveand it is considered as the signal 
quantity after knee amendment with a following formula. 
** Case V e =Vi'+alpha of V e >Vi' (UIU and W- W) ... (formula 3) 
However1>=alpha>=0 [0017]** case V e =W of V e <=iVi ... (formula 4) 
It becomes possible by making the coefficient alpha of the formula 3 variable as 
a function of time ti to apply various knee amendments. For examplewhen it 
substitutes for the formula 3 as alpha=t i/Ut is V e =VY+alpha (Wti and W- W). 
= Vi'+ti/ts- (ts/ti and W- W) 

= Vi'+Vi'-ti/ts and Vi' = (2-ti/t s ) and W (howeverV e >Vi') 
[0018]Like a next door and drawing 4 in ti->0the curve used as V e =2V i' is 
drawnsignal quantity is compressed strongly and the better knee characteristic 
can be obtained as a high luminance sectionso that time [ for the amount of 
storing signals to reach W ] ti is early. 

[0019]Nextthe 2nd example of the imaging device of this invention is described 
with reference to drawings. Drawing 5 and drawing 6 show the 2nd example of 
this invention drawing 5 is an outline lineblock diagram and drawing 6 is a 
characteristic figure. In drawing 5 the photo cell in which 1 1 accumulates the 
electric charge in one pixelthe resetting means which resets the electric charge 



by which 12 was accumulated in the photo cell 1 land 13 are discriminating 
means which operate the resetting means 12 according to the signal quantity (Vi 
in drawing 2 ) accumulated in the photo cell 11. In the circuit system 1 constituted 
in this way14 is a microcomputer which records signal quantity Vo from the 
number of times and the photo cell 1 1 of reset. 

[0020]Nextsigns that the electric charge is accumulated in the photo cell 1 1 of 
this example with reference to drawing 6 are explained. The signal generated 
when light was irradiated by the photo cell 1 1 increases with the passage of time 
along with straight-line h. And if even predetermined signal quantity Vi decided 
beforehand is reachedthe discriminating means 13 will operateand the electric 
charge accumulated in the photo cell 1 1 is reset (time ti). 
[0021]Thusthe photo cell 1 1 by which stored charge was reset starts a charge 
storage again after time tiand increases signal quantity along with straight-line h. 
And if signal quantity Vi is again reached in time t2it will be reset again. Againthe 
photo cell 1 1 by which electric charge reset was carried out begins a charge 
storage again after time t2and increases signal quantity along with straight-line b. 
[0022]Hereif it becomes predetermined charge storage finish time t 3 a charge 
storage will be ended by making into V2 signal quantity accumulated after time t2. 
Signal quantity Vo then read from this photo cell 1 1 serves as Vo=V2. By the 
wayin the usual video camera etc.the time (0 - 13) from a charge storage start to 
an end is taken by the 1 field (1/60s) at the television rate. 
[0023]Such charge storage operation is performed by each photo cell 11 of an 
image sensorand signal Vo of each photo cell 1 1 is read after the end of a charge 
storage. Nextthe microcomputer 14 counts the number of times N of reset in 
each photo cell 1 land computes gross accumulation signal quantity V of each 
photo cell 1 1 with the following computing equations. 
Vi=VixN+V2[0024]The number of the photo cells 1 1 resetso that this gross 
accumulation signal quantity Vi is close to the saturation power of the photo cell 
Hand the number of times N of reset decrease. Since the calculation time of 
gross accumulation signal quantity V also decreasesas for gross accumulation 



signal quantity Vithe value near saturation power as much as possible is set up. 
[0025]Nextthe example of composition using a BASIS image pick-up sensor is 
explained with reference to drawing 7 as a still more detailed example. In 
drawing 7 1 is a circuit system corresponding to each pixeland S is an opening bit 
of the image pick-up sensor equivalent to the photo cell 1 1 of drawing 5 . 
[0026]Capacitor electrode a of each bit S is connected to the terminal 103 in 
commonand fixed positive voltage is impressed to collector-electrode b. The 
electrode c of a reset MOS transistor is grounded and gate electrode d is 
connected to the terminal 105. While emitter electrode ei of the bit S is 
connected to vertical-lines Li respectively and each vertical-lines Li is connected 
to capacitor Ci for charge storages via transistor Talt is connected to the output 
signal line 1 10 via transistor Ti. 

[0027]The output signal line 1 10 is grounded via reset transistor Tsi. The gate 
electrode of transistor Ti is connected to the parallel output terminal of the 
scanning circuit 106. Shift pulse phi sp is inputted into this scanning circuit 106 via 
the terminal 101 and transistor Ti will be controlled by the scanning circuit 106 
and will be in an ON state. 

[0028]Vertical-lines Li is grounded via transistor Tb. The gate electrode of this 
transistor Tb is connected to the terminal 104 in common. Emitter electrode e 2 of 
the opening bit S is connected to the line 1 1 1 and the line 1 1 1 is grounded via the 
transistor Ts. The gate electrode of the transistor Ts is connected to the terminal 
104. 

[0029]The reset action of the bit S is explained in such composition. If signal 
phires is impressed to the terminal 105 from the microcomputer 14the reset MOS 
transistor of the bit S will be in an ON statethe stored charge of p base area of 
the bit S will be removedand the potential will become fixed. 
[0030]Thenwhen signal phivrs is impressed to the terminal 104it means that the 
transistors Tb and Ts will be in an ON stateand emitter electrode ei and e2 were 
grounded. As it already said that pulse phi r for initializing is impressed to the 
terminal 103the stored charge of p base area is removed. The above is a reset 



action. 

[0031 ]lf impression of signal phi res to the terminal 105 is stopped and shift pulse 
phisp is impressed to the scanning circuit 106 via the terminal 101 in order to 
make the accumulation operation of a lightwave signal start from this statea reset 
MOS transistor will be in an OFF state (microcomputer 14). 
[0032]This starts the photoelectric conversion operation corresponding to the 
incident light quantity to the bit S first. Nextin order to store up the electric charge 
produced by operation mentioned above in capacitor Ciimpression of signal 
phivrs is stopped first to.the terminal 104. Therebythe transistors Tb and Ts will be 
in an OFF stateand emitter electrode ei and ei will be in a floating state. 
Thenalthough signal phi t will be impressed to the terminal 102 with the 
microcomputer 14therebytransistor Ta will be in an ON state. 
[0033]Subsequentlyif it reads to the terminal 103 and pulse phi r of business is 
impressedfrom the bit Sthe signal corresponding to incident light quantity will be 
read via vertical-lines L-iand it will be accumulated in capacitor Ci. Thenif signal 
phit which shows the end of accumulation to the terminal 102 is 
impressedtransistor Ta will be in an OFF state and the accumulation operation to 
capacitor Ci will be completed. 

[0034]And if shift pulse phi sp is impressed to the terminal 101The electric charge 
of capacitor Ci corresponding to transistor Ti which transistor Ti was in the ON 
state and was in the ON state by the scanning circuit 106 will be sent out as 
picture signal Vo via the output terminal 1 10. If signal phihrs is impressed to the 
terminal 113 with the microcomputer 14 just behind thatin connection with 
thistransistor Tsi will be in an ON stateand the residual charge of the output 
signal line 110 will be removed. 

[0035] Detecting operation of signal **** is performed in parallel to such 
accumulation operation. That isthe signal from the bit S is read to the line 1 1 1 by 
signal phi r impressed to the terminal 103 at the time of the above-mentioned 
operationand is outputted to the noninverting input end (+) of the comparator 
CNP. 



[0036]On the other handreference voltage Vi is supplied to the inverted input end 
(-) of the comparator CNPcomparison with signal **** and reference voltage Vi is 
performed in the comparator CNPand if signal **** exceeds reference voltage 
Vithe signal of "H" level will be outputted to the microcomputer 14. In order that 
the microcomputer 14 may reset the stored charge of the bit S at the timeit 
performs an above-mentioned reset action and memorizes the number of times 
of reset. 

[0037]Other composition can realize the imaging device of this inventionwithout 
limiting to the example mentioned above. Namelyalthough the composition in 
which the microcomputer 14 generates pulse phires for reset in response to the 
output of the comparator CNP which is a discriminating means is taken in the 
above-mentioned exampleHardwaressuch as a clock which generates a reset 
pulse in response to the output of the comparator CNPmay be provided. The 
form as an image sensor does not spoil the main point of this invention in the 
image sensor of which [ not only BASIS but ] form. 
[0038] 

[Effect of the lnvention]This invention can acquire the large picture of a dynamic 
range irrespective of the existence of the saturation of each pixel by measuring 
time until it reacheswhen the signal quantity accumulated for every stroke matter 
of an image sensor reaches predetermined signal quantity according to the 
invention of claim 1as mentioned above. 

[0039]According to the invention of claim 2white crushing by a high luminance 
section can be prevented by performing the operation using the time in above- 
mentioned claim 1 like the formula of V e =V e =Vi'+alpha (ts/tiW-Vi'). The still 
better knee characteristic can be given by making the coefficient alpha in the 
above-mentioned formula into the function of time ti. 

[0040]ln the invention of claim 3predetermined signal quantity in the formula in 
above-mentioned claim 2 was made into the threshold. 
Thereforesince it is not necessary to calculate the accumulated dose when the 
accumulated dose of the photo cell 1 1 does not reach a thresholdcalculation time 



with a microcomputer can be decreased. 

[0041]ln the invention of claim 4the signal quantity accumulated for every stroke 
matter of a solid state image pickup device and predetermined signal quantity 
were measuredand while judging whether the signal quantity accumulated for 
every above-mentioned stroke matter reached the signal quantity decided 
beforehandstored charge was reset for every above-mentioned stroke matter to 
the decision result. 

Thereforewhile becoming possible to calculate the gross accumulation signal for 
every picture from the reset number of times within predetermined timeand the 
signal quantity accumulated after predetermined time and being able to prevent 
overflowthe dynamic range of an imaging device is expandable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the outline composition of the imaging 
device of the 1st example of this invention. 

[Drawing 2] It is a characteristic figure showing the relation of the signal quantity 
and time which are accumulated in 1 pixel. 

[Drawing 3] It is a characteristic figure showing the amount of storing signals after 
knee amendment. 

[Drawing 4] It is a characteristic figure showing the amount of storing signals after 
knee amendment. 

[Drawing 5] lt is a block diagram showing the outline composition of the imaging 
device of the 2nd example of this invention. 

[Drawing 6] lt is a characteristic figure showing the relation of the signal quantity 
and time which are accumulated in 1 pixel. 



[Drawing 7] It is a circuit diagram showing the circuitry for 1 pixel of an image 
sensor which carried out this invention. 
[Description of Notations] 

1 1 Photo cell 

12 Resetting means 

13 Judging means 

14 Microcomputer 
14a Timer 
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Vi #BfB©B#BVi «hU«t^mctt. *fl>*3 
fcfc*. r»to-Bx IHI2 tc»-3T7* Hs/n 1 
BB*hfc«*tt» BfS®BBBBt s «ic«9BV2 

»f!^SVj B%0)A2TBtBr«. 

V i =V2 * ' * (xt2) 
(BU Vi ^V 2 ) 

[0 0 15] -mc. 85#<t>KKBBBtf 
BBBT<0ai73OBBB«T©«B*BBttOB**« 
tBTSlilE, tSfoS. l/wb0*k n e eWSEifmZ£ 

mSV^Xtt. B3SBBLTKWT*. 
[0 0 16] B3«>att'?*5«aAB?&6®A9BV 
i t*. Bl£KBLfc«fc5te3fcA^l=l5UTU::7tc»fc 
U ±BLfc£l $fct*SC2lc«fc^Tft»*1r*o 
T\ B<s*WmS®«*BVi ' J-X±£&£iSSltg|5T' 
ffi^^fb^-a-Tx *St* , 6.oT k n e effilE&CMI^ 

<D» V e >Vi '<D«^ 
Vi '- Vi ') • • • (S3) 
^.CilcioT. S^0)k n e effilE^-ftHt^ilitfRl 
t&££So a=n / t s i:LTS3lc«A-r 

it. 



1 - Vi - 

(t s /ti 
/t s -Vi 
V1 ' 



Vi 
Vi 



') 



- Vi ') 



y*yh*Bi 2*«rfw«*w»J#Bra5*. 

1 4ttC©J:3KBB*tifcHB3Rl»cfet^ U-fev 
hfl)BBfcJ:tf7* h-b/Ul 1 6^5©(l^*Vo ^lEgi 

[0 0 2 0] E]6£#!8LT*HS6eiJa)7* h-tr 
IH 1lCBBtfBBtftiTt^<B?«inW«. 7*h 
■b;H 1 lc3tttfBlt*ti*C4:fcJ:yB^Lfc«*W:» 
BBM lt5eoT^Oi!iji<!:i: i tlcli»PL7^<c, * 
LT. ?tt»»6tircMB«}ffl9BVilc$TBr«^ 
W9J#Bi 3iWHfcU 7* H»;H i lcB«*tifcB 
W*'J-ty KTS (B#SiJti ) o 

[002 1] co*3tcLTBBBBtfU-by 



(4) 
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7*min ib, miti imimzfWMwmzmte 

UHI2 lE59oTfl^««Ji^LT^<. *LT. 

*. sa. «sy-t'> h5-nfc7* ns/n i b, mi 

1 2 tt«cWfll»WMf *ft I 3 KSBoTflW 
[0022] CCT, mje©ra«M*7B«!J 1 3 K* 
mHHHtT'*'*. C©7*l-feJH 1fr 

5m*ttj^ti^«#avo b* vo =V2 tc 

frS*7*"?©6« (0~t3) B. fb^aVI/- 
hT17<f-lH*» (1/60 s) tttlTVZ. 

[0023] c©«fea*nsHi8Hftffi*w»*f ®*7 

1 1©fI*§V() tiKbVi&X*. J»C 7-OV1 4B 

i ^»tii-r5o 

Vj =V1 XN + V2 

[0 0 2 4] ftfc, £©*g§«ft#»Vi l*7*H*rt/ 
1 1 ©taffittJTJtcJfiUi^'J-fe-y h3fft£7* Hz;H 

[0 0 2 5] JS^PL^HJfifiytLTBAS I 

S «fc-b>^*«-3fc«llSfl«H 7 £*H LTBHB*- 

y, st*H5©7*nrin iic«a"r*i«»-t>*0 

[0 0 2 6] Skf7 hS©*-W<->*SSiaB4S7 1 0 
3lEaaic!6«**U 3U**««bfctt-Jt©iEWE 
tf9J»**l*. y-fe-y HMOS h5V-77>*©l 

IS c tta***U y- hi® d Btt? 1 0 5 KttttSti 
*SIE, fcfy hS©iSy*!Sei B^B^ 

B h 5 Ta^ LTlM#«ffl* *7 <f* C 1 

iciBttSft* h5V-77$Ti £ftLTt«73 

[0 0 2 7] dJ7J«^l 10B, U-fey H»5>S>X 
*Tsi *ftLTW6SftTt»*. *fc» h5V-7** 
Ti ©y-hWB, £SBK1 0 6©M5ytH*J*S?tE 

jwisnTv*. ccsseki 0 6(cb«7 1 0 1 * 

fl-LT->7hn°/U7x<p S p tfA**tlTfiy» h5>-7 
7>^Ti B£SBB1 0 6lcliySiSftT*>tttt£a 

[0 0 2 8] SB5-TVI-1 Bs h5>-7*$T b£ft 
LTWHrtiTl**. *fc« C©h5>-77**Tb©y 
- hSSBWT 1 0 4lsfta»c«R*ftT^*. *fc» 
■□If 9 hS©x5v*S85e2 li5-fV1 1 1 lc£^ 



£*U 1 1Bh5V-77.^Ts«^LTffiii* 

7-1 (MIC&MStlTl^. 
[0029] ;:©J:9fc8lJiElE33LNZ\ IfyhSQU-k 
•y hnfEK^TKHTS. 4<ty«srf 1 0 

5lcfi^<pres tf£pliDS*i5<!:, tf-y hS©y-b-y hM 
OS K5>-7X*tf y, bfyhS©p^- 

[0 0 3 0] gl^T. 4ffi71 0 4lCffl^<p V rs * S EPJ)D* 
tl^<tv h5V^*Tbfi*lfTstf*V«it» 
y, xS?$«Sei , e2 jtflgtftStlfcC 
?61C mMttZtctoto/WZvr tf«f1 0 3KEP 

[0031] z.<ovtmfrzytiE%o)smw)ftZffiti&# 

tu fiOttT-l 0 1 £frLT->7 h/\°JU7.<p S p*^§@ 
881 0 6lt£Pi)DTW5£: 3> 1 4|c*y) . U-b 
•y HMOS h^V-T^tfa^ttlBia*. 

[0032] cwcfcy, $w\ tf* h s^oxM^em 
mtj: y&u*ttffi£* + ci (c»a*-tt«fc» 

IE, 9tt. ffi?1 0 4'\'ft^<pvrs ©9Jl0tfff±**i 
5o CtltEiy, h7>-7X^Tb. Tstf*7ttBi 
J&y, x=-y^SfiSei . e2 tf9iHKK^««. 
T» 7Y3>1 4lcJ:U«71 0 2lE<l^<pt M»f 

[0 0 3 3] Sss? 1 0 3lER*UJLffl©/t;U7. 

<p r tfEPJDSftSi:, lf"> KS4^5BSB5-OLi 5 

*ci iEsa*n*o *©«s «s?i 0 2icsa^7^- 

[0 0 3 4] ^-LT. 4as71 0 1 lE->7 hJ^llX(p sp » 
WJlDJnStv ^filalKI 0 6(Ej:-3Th7>-77^T 
1 #*Vttflg£ay« ^•>«8l<!:S-pfch ; 5>v ; 7^T 
1 lE»JSL/i:*+/\'->^Ci ©WltfUl*«?1 1 0^ 
^L7#ffl^Vo iLTStli^n^CilE^^. $fc, 
*©B9HES£7- 1 1 3lC^<phrs tf^-fUVI 4K* 

yaan**i*t» cniE#oTK5>-7'7>^Tsi 3B«* 
vtttttfty, 1 o©»a«wtfift***i 

[0 0 3 5] C©cfc3SSa»^iMtTLTffi^ 

vpottmnrfHWrfeti*. r*t)«, ±Eibfmicii 

7-1 0 3tEEpj)D*n-S<I^<Pr lE«fcy, lf-yh56 x 6© 
tW5-fVi 1 1 (cBt^UiTtu a>Al/-*CNP 
©MSISATjUS (+) lctiS7J?ti*o 
[0 0 3 6] >CNP©SeA73Sffi 
(-) lEBS*«EVi 3BHiaS**iTfiy. 
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SCNPUlfcl,>Tffi^Vp£g*ttEVi tntttitftfj 
fetU fI*§Vptfgz£SEVi *±B«i?-f3V1 4 
K "H" U^;K7>{i*§tfiB*)7*-ft£, 4tt» 

[0 0 3 7] *9HB0>»ftSll& ±K&Lfcft«I 

mzw&tz zt%< mcommz <fc on usi-r* c £ 

T&frS. ±a?(DHffiflJ7-ttWB'J#K?-£ ; 5 
JJCNP©ai7D* : 7'r3>1 4#SttT, 'J 
•b >y h <0tctt><DJ \°;U* <p res^^t"*S)5E«i: ^Tf 
&jb\ □ >/\°U-$CNP©ai;fr£gttT l J-tr'y h/M 

5 * P y ?^<£>/ \- K-7 1 T'fciattTfc <fc 
t\ LTOJfcttteB AS I S10B6 

[0038] 

[0 0 3 9] «*Jg2<Df£iyHC«fc*Uf, ±IBR« 

sucasttsuBsis^fcaui*. v e =v e =vi 
+ a (t s /ti vi '-vi ') oitnzt^ioz. 

tKH-oT, iSBJSSST'fl) ao^tltf PSltT-^ 5„ S 
[0 0 4 0] Sfcs tt^3©^ltJ:n«\ ±lBlf# 



[004 1] H*B4©»WKJ:tltfx 
SISJIl(=*8l««*±IB-BJI6*[c'J-by h?£J:5i;: 

[0®tDra*^ittB^] 
1 ] 1 ait^oiifltSBowMfrt* 

[02] 1 iffliiffcS»*tt3fI^«£B$B<t<DM&£'Tx 
*£140T*;6*o 

[03] knee ffiE»DCfl«^«CT?1$ttB?& 
5. 

[04] k n e e ffiEtfK9«fltffM*jitt'ffttBI?& 
*. 

[05] *wR<Dn2on&m<DWMmm<om®ffim 

[06] 1 H*fc*«Sti«ffl»*i:l3B£«>B«*S 

[0 7 ] *»W**ffi Lfc»M6W> 1 BHMM)0B«l 

MOM!] 
1 1 7* H*/U 

i 2 y-tsf 
i 3 

1 4 T'TaV 
14a 



[01] 



[02] 



[06] 



11 



3* 



r 

13 



"7 
•f 



1Aa u 




mm 



